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We claim: 



2. 



15 3. 



25 6. 



30 7. 



8. 



9. 



A method of separating an olefin from a gas stream, said gas stream comprising 
the olefin and at least one other component, said method comprising 

(i) compressing and cooling the gks stream; 

(ii) separating the olefin from the gas stream by absorbing the olefin in an ab- 
sorbent; 

(iii) separating the olefin from the absorbent by desorption; 
wherein compressing or cooling or qompressing and cooling in (i) is carried out 
at least twice. 

The method as claimed in claim 1, wherein compressing and cooling in (i) is car- 
ried out three times. 



The method as claimed in claim 1 , w 
to a pressure of from 1 0 to 20 bar and 

°C. 



herein, in (i), the gas stream is compressed 
cooled to a temperature of from 25 to 50 



The method as claimed in claim 1, >Vherein, in (i), from 30 to 90 percent of the 
olefin comprised in the gas stream ar e condensed. 



5. The method as claimed in claim 



methanol or water or methanol and u ater, 



The method as claimed in claim 5, 



, the gas stream additionally comprising 



wherein, in (i), from 30 to 90 percent by 
weight of the olefin, from 40 to 99 percent by weight of the methanol and/or from 
35 to 99 percent by weight of the water, comprised in the gas stream, are con- 
densed. 



The method as claimed in claim 1, u 
is carried out in at least one absorpt 
10 to 20 bar. 



herein absorbing the olefin in an absorbent 
on column at a pressure of from more than 



The method as claimed in claim 1, v therein the absorbent has a boiling point of 
from 200 to 300 C C at standard press ure. 

The method as claimed in claim 1, wherein the absorbent is a mixture of hydro- 
carbons C n H 2n +2 wherein n is from 1 0 to 20, said mixture comprising the hydro^ 
carbon C 14 H3o in an amount of 10 percent by weight or more of the mixture. 



2 



10 



15 



20 



10. The method as claimed in claim 1> wherein separating the olefin from the absor- 
bent is carried in at least one separation column. 



1 1 „ The method as claimed in claim 1 0, 
the absorbent Is recirculated into (ii). 



14. 



15. 



wherein, after separation of the olefin in (Hi), 



12. The method as claimed in claim lOj wherein, after separation of the olefin, the 
absorbent is purified in a flash dru|n or in a forced circulation vaporizer and 
subsequently recirculated into (ii). 

13. The method as claimed in claim 1 , wherein the olefin is propene. 



The method as claimed in claim 1, wherein the gas stream is an off gas stream 
resulting from an epoxidation process, said process comprising reacting the ole- 
fin with a hydroperoxide to give a pre duct stream comprising olefin and olefin ox- 
ide and at least one other component, and separating the olefin oxide from said 
product stream to give the offgas str* am. 



The method as claimed in claim 14, 
out in the presence 6f a solvent comprising 



16. The method as claimed in claim 14, 
out in the presence of a titanium 



zeo ite 



25 17. The method as claimed in claim U 
olefin, methanol, water, at least one 
1 00 ppm olefin oxide or less. 



wherein the epoxidation reaction is carried 
methanol 



wherein the epoxidation reaction is carried 
catalyst. 



, wherein the offgas stream comprises the 
inert gas, 10 wt.-% of oxygen or leas, and 



18. The method as claimed in claim 17, wherein, in (i), from 30 to 90 percent by 
30 weight of the olefin, from 40 to 99 percent by weight of the methanol and from 35 

to 99 percent by weight of the water, comprised in the offgas stream, are con- 
densed. 

19. The method as claimed in claim 14, 
35 oxide is propene oxide. 

20. The method as claimed in claim 14, 
lated into said epoxidation reaction. 



wherein the olefin is propene and the olefin 



wherein the olefin obtained in (Hi) is recircu- 



40 



21. The method as claimed in claim 18, wherein the olefin, the methanol, and the 
water condensed in (i) are recirculated into said epoxidation reaction. 



22. The method as claimed in claim 21 , > therein the olefin is propene 
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28. 



A method of separating propene from a gas stream, comprising the propene and 
at least one other component, said method comprising 

the propene in 



(i) 
(ii) 
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compressing and cooling the g as stream; 
separating the propene from t le gas stream by absorbing 
an absorbent; 



an absorbent; 

(iii) separating the propene from tfi e absorbent by desorption; 
wherein compressing or cooling or compressing and cooling in (i) is carried out 
twice or three times. 



The method as claimed in claim 23, 
resulting from an epoxidation proces 
pene with hydrogen peroxide in the 



ide, methanol, and water, and sepa 



vherein the gas stream is the offgas stream 
s, said process pomprising reacting the pro- 
presence of methanol as solvent and a tita- 



nium zeolite catalyst to give a product stream comprising propene, propene ox- 



ating the propene oxide from said product 



stream to give the offgas stream com prising propene, methanol, and water. 



The method as claimed in claim 24 
pressed to a pressure of from 13 to 



wherein, in (i), the offgas stream is com- 
18 bar and cooled to a temperature of from 
30 to 45 °C and from 40 to 85 percent by weight of the propene, from 60 to 99 
percent by weight of the methanol and/or from 40 to 95 percent by weight of the 
water, comprised in the offgas stream, are condensed. 



The method as claimed in claim 25 
water condensed in (i) are recirculated 



27. The method as claimed in claim 23, 



wherein the olefin, the methanol, and the 
into said epoxidation reaction. 



wherein absorbing the propene in an absor- 
bent is carried out in at least one absorption column at a pressure of from 13 to 
18 bar and a temperature of from 3D to 45 °C, said absorbent having a boiling 
point of from 200 to 300 °C at standard pressure, and wherein separating the 

in at least one separation column at a pres- 
>erature of from 50 to 200 °C. 



olefin from the absorbent is carried 
sure of from 1 0 to 30 bar and a temp 



The method as claimed in claim 27, 
carbons C n H2n+2 wherein n is from 



wherein the absorbent is a mixture of hydro- 
0 to 20, said mixture comprising the hydro- 



carbon C 14 H 3 o in an amount of 10 pc rcent by weight of the mixture or more. 
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The method as claimed in claim 2s, wherein the propene obtained in (iii) is 
recirculated into said epoxidation reaction. 



The method as claimed in claim 23, 
the absorbent is recirculated into (ii). 



wvherein, after separation of propene in (iii), 



The method as claimed in claim 23, 
the absorbent, additionally comprising 
propane and methanol and 



wherein, after separation of propene in (iii), 
propane and methanol, is separated from 
subsequently recirculated into (ii). 



The method as claimed in claim 31 , 
propene and methanol is carried out 
porizer. 



wherein the separation of absorbent from 
n a flash drum or in a forced circulation va- 



gas 



A method of separating an olefin froqi 
least one other component, said 

(i) compressing and cooling the 

(ii) separating the olefin from the 
absorbent, said absorbent 
standard pressure and being 
n is from 1 0 to 20, said mixturb 
amount of 30 percent by weight 

(iii) separating the olefin from the 
wherein compressing or cooling or 
twice or three times. 



a gas stream, comprising the olefin and at 
method comprising 
stream; 

gas stream by absorbing the olefin in an 
havjng a boiling point of from 200 to 300 °C at 
mixture of hydrocarbons C n H 2 n+2 wherein 
comprising the hydrocarbon C14H30 in an 
of the mixture or more; 
Absorbent by desorption; 
compressing and cooling in (i) is carried out 



The method as claimed in claim 33, ^herein the absorbent is a mixture of hydro- 
carbons C n H2iv>.2 wherein n is from 13 to 15, said mixture comprising the hydro- 
carbon Ci4Hso in an amount of 50 percent by weight of the mixture or more. 



T 



The method as claimed in claim 33, yvherein the olefin obtained in (iii) is recircu- 
lated into said epoxidation reaction. 

The method as claimed in claim 33, wherein, after separation of the olefin in Q\\), 
the absorbent is purified in a flash djum or in a forced circulation vaporizer and, 
after purification, recirculated into (ii). 



The method as claimed in claim 33, 
resulting from an epoxidation procesfe 
fin with a hydroperoxide in the preserpce 



^vherein the gas stream is the offgas stream 
;, said process comprising reacting the ole- 
of methanol as solvent to give a product 
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stream, and separating the olefin oxide 
offgas stream, said offgas stream comprising 
one inert gas, 7 wt.-% of oxygen or Iqss, 



The method as claimed in claim 37 
pressed to a pressure of from more 
ture of from 25 to 50 °C and from 4( 
60 to 99 percent by weight of the 
of the water, comprised in the offgas 



The method as claimed in claim 38 
water condensed in (i) are recirculated 



40. The method as claimed in claim 33, 



from said product stream to give the 
the olefin, methanol, water, at least 
, and 100 ppm olefin oxide or less. 



wherein, in (i), the offgas stream is com- 
han 1 0 to 20 bar and cooled to a tempera- 
te 85 percent by weight of the olefin, from 
methanol and from 40 to 95 percent by weight 
stream, are condensed. 



wherein the olefin, the methanol, and the 
into said epoxidation reaction. 



wherein absorbing the olefin in the absor- 
bent is carried out in at least one absorption column at a pressure of from more 
than 1 0 to 20 bar, and wherein separating the olefin from the absorbent is car- 
ried in at least one separation columjn at a pressure of from 1 2 to 28 bar and a 
temperature of from 50 to 200 "C. 



The method as claimed in claim 35, 
by separation from absorbent in a separation 



vyherein the olefin obtained in (iii) is obtained 
column. 



The method as claimed in claim 3j3, wherein the olefin is propene and the 
hydroperoxide is hydrogen peroxide. 

A method of separating propene from a gas stream, said gas stream being an 
offgas stream of an epoxidation process, said epoxidation process comprising 
reacting propene with hydrogen peroxide in the presence of a titanium zeolite 
catalyst and methanol as solvent to give a product stream, said epoxidation 
process further comprising separating i propene oxide from said product stream to 
give said offgas stream, said offgas stream comprising propene, methanol, and 
water, said method comprising 

(i) compressing the offgas strean at a pressure of from 13 to 18 bar and 
cooling the compressed offgas stream at a temperature of from 30 to 45 
°C and repeating compressing and cooling once or twice, wherein from 50 
to 80 percent by weight of the propene, from 60 to 99 percent by weight of 
the methanol and/or from 45 tD 90 percent by weight of the water, com- 
prised in the offgas stream, ars condensed and recirculated into said ep- 
oxidation reaction; 

(ii) separating the propene from thje compressed and cooled offgas stream by 
absorbing the propene at a pressure of from 13 to 18 bar in an absorbent, 



said absorbent having a 
pressure and being a mixture 
13 to 15, said mixture compris 
30 percent by weight of the 

(iii) separating the propene from t 
column at a pressure of from 
200 °C, and recirculating the 

(iv) recirculating the propene strea 
tion. 



boiling point of from 200 to 300 °C at standard 
of hydrocarbons C n H2n+2 wherein n is from 
ng the hydrocarbon C14H30 in an amount of 
mixture or more; 

ie absorbent by desorption in a separation 
2 to 28 bar and a temperature of from 50 to 
absorbent into (ii); 
ti obtained in (iii) into said epoxidation reac- 



An integrated process for producing propene oxide, said process comprising 
reacting propene with hydrogen perpxide in the presence of a titanium zeolite 
catalyst and methanol as solvent to give a product stream, said product stream 
comprising propene, propene oxide, methanol, and water, said process further 
comprising separating propene oxide from said product stream to give the offgas 
stream, comprising propene, methanol, at least one inert gas, 7 wt.-% oxygen or 
less, and water, said integrated method further comprising 
(i) compressing the offgas stream at a pressure of from 13 to 18 bar and 
cooling the compressed offgafc stream at a temperature of from 30 to 45 



°C and repeating compressing 
to 80 percent by weight of the 
the methanol and/or from 45 



00 



and cooling once or twice, wherein from 50 
sropene, from 60 to 99 percent by weight of 
:o 90 percent by weight of the water, com- 
prised in the offgas stream, afe condensed and recirculated into said ep- 
oxidation reaction; 

separating the propene from tl ie compressed and cooled offgas stream by 
absorbing the propene at a pressure of from 13 to 18 bar in an absorbent, 
said absorbent having a boilirjg point of from 200 to 300 °C at standard 



pressure and being a mixture 
13 to 15, said mixture compris 



(iii) 



fying the absorbent obtained ir 



i of hydrocarbons C n H2n+2 wherein n is from 
; ng the hydrocarbon C 14 H3o in an amount of 
30 percent by weight of the mixture oer more; 

separating the propene from he absorbent in a separation column at a 
pressure of from 16 to 25 bar and a temperature of from 50 to 200 °C, re- 
circulating the propene obtained in (iii) into said epoxidation reaction, puri- 



a forced circulation vaporizer at a pressure 



of from 0.5 to 4 bar and recircLlating the purified absorbent into 

An integrated process for producing propene oxide, said process comprising 
reacting propene with hydrogen peroxide in the presence of a titanium zeolite 
catalyst and methanol as solvent to give a product stream, said product stream 
comprising propene, propene oxidej methanol, and water, said process further 
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comprising separating propene oxide from said product stream to give the offgas 
stream, comprising propene, methanol, at least one inert gas, 7 wt-% oxygen or 
less, and water, said integrated methpd further comprising 

compressing the offgas stream at a pressure of from 13 to 18 bar and 



(0 



cooling the compressed offgas stream at a temperature of from 30 to 45 



and cooling once or twice, wherein from 50 
Dropene, from 60 to 99 percent by weight of 
o 90 percent by weight of the water, com- 
e condensed and recirculated into said ep- 



(iii) 



(iv) 



(v) 



°C and repeating compressing 
to 80 percent by weight of the 
the methanol and/or from 45 
prised in the offgas stream, arie 
oxidation reaction; 

separating the propene from tt e compressed and cooled offgas stream by 
absorbing the propene at a pressure of from 13 to 18 bar in an absorbent, 
said absorbent having a boilir g point of from 200 to 300 °C at standard 
pressure and being a mixture :>f hydrocarbons C n H2n+2 wherein n is from 
13 to 15, said mixture comprising the hydrocarbon C14H30 in an amount of 
30 percent by weight of the mbture or more; 

separating the propene from ;he absorbent in a separation column at a 
pressure of from 16 to 25 bar and a temperature of from 50 to 200 °C, re- 
circulating the propene obtained in (iii) into said epoxidation reaction, puri- 
fying the absorbent obtained ir a forced circulation vaporizer at a pressure 
of from 0.5 to 4 bar and recirculating the purified absorbent into (ii); 
recirculating the propene strean obtained in (iii) into said epoxidation reac- 
tion; 

partially recirculating the botto ns stream obtained from an absorption col- 
umn used in (ii), into said absorption column. 



